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When Dr. Carlscai asked me to participate in this seminar sponsored by the 
University of Oregon and the University Council for Educational Administration, 
I ivas particularly pleased because the general problem of knowledge production 
and utilization is one of the major concerns facing the intellectual comnunity . 
Not only is this a matter of investigation and discussion in education but 
the topic is pervasive throu^out, the scientific and technical world. It 
is particularly gratifying to be able to participate ;in a seirdnar devoted 
to a subject idiich involves so many people from education. In the long run, 
it is throu^ inprovements in the way we utilize new knowledge that a more 
fruitful culture will be developed. I have no doubt that those at institutions 
of higher education will play a most prominent role in bringing about this 
rationalization in knowledge utilization. 

Perspective on Priorities in Research and Development 
Throu^out the intellectual and govemmsnt comnuni.ty, there is a very active 
debate regar^iing the priorities in allocating this country *s resources. We 
are supporting research and advanced development at a rate of somevAiat over 
15 billion dollars a year. Of this amount sonething in the order of 2 billion 
is devoted to the area of basic research. The national space budget is around 
5 billion and the sums being spent by the National Institutes of Health are 
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slightly over 1 billion dollars. While these figures are large, they 
should be placed in the prospective of a gross national product in the 
order of 800 billion dollars. The amount spent on basic science in the 
United States is approximately one-third of one percent of the gross 
national product. It is argued that this is a relative.ly insignificant 
figure and that certainly a country of our wealth can afford these e^q>enditures 
in the development of new knov/ledge. Yet, when these shbH pieces are 
added together, they become large and significant. More and more Congress 
and the Executive Branch of government are asking about the proper priorities 
in our national e^qjenditures in the knowledge producticai area. 

In a most interesting letter to the editor of Science . Professor Weisskopf 
of the Department of Physics at MET says: 

"The troubles of today are, to a large extent, caused by our 
insufficient efforts to create a society in vhXch more people 
can partake in a life which is worth^^ile, interesting and 
significant. These effort! would become senseless if we begin 
to sacrifice some of the most active parts of our cultural. life. 

In these difficult days, we must, more than ever, continue to 
support all that is positive and valuable in our civilization." (l) 

This fine statement could be the prelude to the support of aiLmost any 
worthvdiile effort. Interestingly, it is stated in support of an increase 
in the amount of funds being devoted to basic science and particularly, 
to the relevancy of the development of the new two hundred billion electr(^ 
volt excelerator now being authorized by Congress. It will not do for us 



to msrely cite the proportionately s m a l l cost^ or the contributions to 
our cultural heritage, in trying to determine relative priorities in 
national spending. Rather, we will have to examine the various coE?)onents 
of our total national economic budget and make a number ol finn, hard an/d 
rational judgnents regarding the relative amount that will be spent in the 
various components of the scientific and technical world. Indeed, various 
menbers of Congress have been highly critical of the Office of Science and 
Technology and the National Science Foundation for not having any well- 
stated plan with regard to priority of national spending in science and 
technology. NSF at the last appropriation hearing, was chided for this 
fact and their Office of Planning and Policy Studies has recently under- 
taken a serious examination of the priority problem. 

But it is not just a question of the relative priorities in supporting 
basic and applied sciences. In addition, there is a question of the 
balance between the amount of money that sho^iLd be spent in support of 
basic work, applied woric and the utilization of the knowledge that is 
being developed. Store and more we are seeing concern over the extent to 
which basic research has become a closed ^stem in vdiich new results lead 
to further questions, idiich then demand renewed or increased attention, 
idiich in turn completes the cycle of an expanding demand for research 
support. The promised practical utilization of results tends not to appear 
with the rapidity or clarity that mentoers of the public have come to 
expect. It is pointed out that for a nuaber of years the space program 
has been supported at the five billion dollar level. Sfedical research 
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has been supported at a one billion dollar level. Atomic energy develop- 
ment has been supported at a several billion dollar level. What has been 
the result of this support when evaluated in terms of practical utilization? 

This topic has been the subject of nuch discussion and many seminars, With 
greater frequency the question is being asked as to vfliether the rate of 
investment and size of investment can be justified in terms of national 
priorities judged by the administration, by Congress and the public at 
large. Particularly germane to this point is a recent discussion in . , ■ 

Science (2) which says: 

"Last June lyndon Johnson wondered aloud about the payoff 
the public is getting from the government investment in basic 
biomedical research ( Science, 8 J\ily), and, since scientists 
are among the more insecurity-ridden wards of the federal 
treasury, a shrewd salesman might have prospered by offering 
mourning bands for lab coats. By late August, the biomedical 
gloom was such that NIH called in some 300 of its advisors 
from throu^out the country to take home the message that the 
Administration is not disenchanted with basic research. But 
panic in the scientific enterprise, especially in time of tig^t 
budgets, is easier to inspire than to quell, and apparently the 
NIH mseting was not altogether soothing. Sensing this. Senator 
Fred R. Harris (D-Okla.), chairman of the Senate GovernmiMit 
Operations Subcommittee on Govemxnent Research, decided to 
call a sort of summit conference on biomedical research 
policies, , , , If any themes emerged from among the 29 
papers that were presented during the conference, they were 
these: 



1) Federal policymakers recognize the value as well as the 
peculiar vulnerabilities of basic research^ and they want to 
protect it from severe budgetary fluctuaticais and demands for 
rapid payoff. 

2) However, this rati<»iale for federal support of biomedical 
research is the prevention and alleviation of suffering, and,, 
therefore, greater attention and resoiirces must be devoted to 
efforts that directly help the sick. 

3) Since j^esources cannot be obtained for investigating or 
exploiting every reasonable possibility in research and treat- 
ment, choices will have to be made, and these choices may 
involve decisic^s to support applied research efforts at the 
expense, in terms of manpower, facilities, and mmiey, of 
basic research." 

Teclufilcal industxy, the government comnunity and universities have taken 
clear note of this concern regarding the detent to which work in the basic 
sciences or in the applied sciences has resulted in payoff throu^ the 
larger community. Many studies have investigated the way in idrich know- 
ledge is transmitted from the scientific co mm u nit y to the technical 
connunity in the application of knowledge to new products and techniques. 
One of the conclusions that is slowly appearing is that outside of the 
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paHicular military or space activity toward vMch applied studies are 
directed, there has been relatively little spinoff from the large sums 
being spent in applied military or space research. A recent study 
sponsored by NASA and done by the Denver Research Institute (3) was 
reported under the title "The Channels of Technical Acquisition in 
Comnercial Firms and the NASA Dissemination Program." In this study 
62 different firms in four industries dealing with the production of 
electric batteries, printing and reproduction, industrial controls, and 
medical electronics were studied to determine the extent to which NASA 
related technical developments had been available and influenced the 
production of products in these coi^anies. Although there was considerable 
variation among the organizations studied, the major conclusicai was that 
few, if any, of them are vigorously seeking to directly use the technical 
and scientific output of NASA or the other advanced technology developments 
being supported by the government. This study is not an isolated study. 

The problem is widely recognized and is forcing government support agencies 
to give more active concern to the dissemination of newly developed know- 
ledge and techniques and also to examine the flow of knowledge and information 
in the cycle from research to development to use. 

II. From Research to Development to Use — Revisited 

At the February 1966 meeting of the American Sducation Research Association 
I participated in a symposium on the functions and operation of the then 
recently instituted program of Regional Laboratories. At that aynposium 
I read a paper titled "From Research to Developnent to Use." (4) I was 
surprised at the wide interest shown in the paper and think it would be 
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"worth^ils "bo review here some of ihe poixiis made in it* The original 
paper contains a description of three different major studies concerned 
with the steps leading up to the utilization of new developments. At the 
tine the paper ms written, the studies were just being completed and 
final reports are now available. 

a. Project Hindsight 

The first stu<^ has become known as Project Hindsi^t. (5,6) 

Since the Department of Defense spends about 1,5 billion dollars 
a year on basic research and exploratory development, it was 
interested in learning the extent to vdiich this e:q)enditure 
contributed to the development of new weapons systems and the 
value ^ch could be placed on the iitprovements resulting from 
these developments. Some twenty different weapons ^sterns were 
examined in detail to determine the various inportant events or 
specific technological development vdiich allowed the design and 
production of the new weapon system. Once an event had been 
identified, a team of investigators visited the individuals 
who had been responsible for the perfection of the particular 
event and interviewed them intensively regarding the scientific 
or technical origin and the environment surrounding the develop- 
ment of the particular event. A summary of the data allows a 
nunber of important generalizations; 

1. It was found that nine percent of the events could be 
classified as science events while 91 percent wea?e classified 
as technology events. That is to say that in the development 
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of these various weapcxi systems, the new capabilities which 
allowed for the development, derived from technological studies 
and applications rather than from basic science itself. The 
authors are Quick to point out that this result does not show 
that science is uninportant but rather it points to the time 
scale involved in the application of science. They say in 
their report: 

»>It is clear that, on the 50 year or more time scale, 
undirected science has been of immense value. VS.thout 
basic physical science we could scarcely have had nuclear 
energy or the electrical industry or modem communications 
or the modem chemical industry. None of our science 
events could have occurred without the use of one or more 
of the great systematic theories — classical mechanics, 
thermodynamics, electricity and magnetism, relativity 
and quantum mechanics. These theories also played an 
important role in many of the technology events. If, for 
exaiqple, we were to* count the nuBber of times that 
Newton’s laws. Maxwell’s equations, or Ohn’s law were 
used in the systems we studied, the frequencies of 
occurance would be so high that they would conpletely 
overshadow any of the recent events we identified. But, 
however inportant science may be, we suspect its primary 
iapact may be brought to bear not so much throu^ the recent, 
random scraps of new knowledge, as it is throu^ the 
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organized "packed-down," thorou^ly understood 
and carefully tau^t old science. This finding leads one 
to the almost inescapable conclusion that if a technical 
development is to take place and it is limited by current 
technology, then the way to solve the problem is to directly 
attack it in terms of the then known science and advanced 
technology rather than to hope that basic science will, in 
any short time period, provide the new knowledge required 
to lead to a successful system development. 

2. Another important finding was that of the various technological 
events, about 95 percent were directly motivated and supported by 
the Department of Defense. That is to say that almost all of the 
events which were utilized in the development of these weapon systems 
were developed and refined as a direct result of the perceived need 
of the weapons system or similar weapons systems, dily very few 
events resulted from general technical developments or from technical 
developments outside of the weapon system area. This important finding 
seems to indicate that if a parbiciaar problem area is to be 

solved, the laotivation and support must come from people working in 
that particular area rather than from the general hope that spinoff 
from other technological developments will have an important contri- 
bution to isake. 

3, Another important finding of Project Hindsi^t has to do with the 
tim© distribution of events# The time from which the development of a 
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p&rtlcul&r weapons ^sfceiB was initiated^ to the tijne at which the several 

specific events became technologically feasible, shows a */ery wide time 

range. Of the 700 events studied, the range in time was from 20 years 

before the weapons system was started throu^ 10 years after it was 

started. Most of the events took place in a period before the weapons 

system was started. On the average, the tine period was around 5 years 

but even so, many of the events were not available at the time a decisitai 

was made to proceed with the overall ^stem and had to be perfected in 

parallel with the system development. On the average, the medium delay 

\ 

between first application and discoveiy of a particular science event 
was 9 years and for the technology events, it was 5 years. The mpli— 
cation of this result seems to be that there is a very considerable 
lag between the time knowledge or a technique is developed and the time 
it is applied. Also, even though all the technology is not available 
at the time a particular ^stem is started, the pressure of working on 
the system and having schedules to meet, tends to force the development 
of missing events so that by and large, a successful outcome is achieved. 

I do not have time to review the many detailed results of Project Hindsight 
but I believe that this is one of the most inpoitant studies ever undeirtaken 
of the process by which knowledge is put to use. It is perfectly clear 
as a result of this study that an orderly process from research to develop- 
ment to use is largely a myth and that in fact, there is a great deal of 
crossing back and forth in terms of the development cycle involved, in terms 
of funding and in terms of the people involved. 
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b. A Cage Study of A Successful Development Pro.lect bub Unsuccessful 
Diffusion of the Techniques Developed 
Edward Glaser *s Human Interaction Research Institute (7) has coirpleted 
an interesting study for the Vocational Rehabilitation Administration. 
In this study they examined the factors which seem to have inhibited 
a number of vocational rehabilitation agencies from adopting the 
techniques and methods of a successful demonstrati<»i by the Tacoma 
Goodwill Industries in a project titled "The Development of an 
Occupational Evaluation and Training Center for the Mentally 
Retarded.” (VRA 308) The objective of the Tacoma Project was to 
demonstj^ate the feasibility of rehabilitating severely retarded 
yoiang adults to a level of sustained employment. The population 
consisted of young adults between l6 and 30 who had measured IQ's 
between 50 and 75. In addition to vocational training^ the workshop 
emphasized training in work habits and in the various attitudinal and 
performance characteristics vdiich would make these people acceptable 
to employers. A team consisting of a psychiatrist, a p^chologist, a 
nurse, a social worker, and a vocational specialist worked with the 
individuals trying to impart the necessary skills. As a result of 
this effort, 63 percent of the subjects were placed in jobs, with 
each person remaining on the job for a miniimm of 3 months. Some of 
the individuals were retained in sheltered workshops but many were 
placed in competitive employmei ' in janitorial, domestic, factory, 
and farm settings. Although the original project was sponsored by 
federal funds, the Tacoma Goodwill organization has been able to con- 
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tinue this 'woiic under local auspices* This study was conpleted in June 
of 1963 > end the results were coBttDunicated 'through fonual reports to VRA 
and distributed to a nusber of rehabilitation agencies. However, despite 
the successful demonstration by the Tacoma Goodwill 3jisustries, no other 
organization was known to have adopted the procedures used. 



Glaser and his associates studied the efficiency of various methods of 
comnunicating the results of this study* As a first step, a questionnaiz*e 
was sent to 40 widely separate VRA-sponsored occupational training centers 
for the mentally retarded inquixdng vtoether or not they were aware of the 
study and its results. Since very few knew of the study, they were sent 
reports and a special brochure on the study* As a second communication 
step, a representative of the Tacoma workshop visited a selected sample of 
agencies in the California area to communicate the Tacoma results to them. 

As a third technique, a conference and demonstration for 33 representatives 
of workshops was held in the state of Washington. In addition to the re- 
presentatives themselves, consultants from Human Interaction Research 
Institute, the VRA, Tacoma Goodwill, and the University of Washington 
participated in a discussion of the Tacoma GoodwilJL project. A fourth 
communication method involved direct psychological consultation to the 
management of various workshops. It was l^othe sized that when an organization 
becomes involved in a self-exandnation of its goals, opportunities, ways 
of operating and its problems, it would tend to seek new ways to reach 
those goals. If a skillful psychological consultant were available to 
management, it seemed probable that the organization would be led to change 
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more rapidly. To evaluate this hypothesis, a psychological consultant 
was made available for 15-day long visits over a period of six months 
to each of five woilcshops. 




As reported by Glaser and his associates, the major results of this 
investigation were as follows: 

1. If promising resea rch or demonstration findings are 
reported in easily readable > brief and ncn-technical fomu 
and are widely distributed to potential users, the chances 
of their having inpact and bei ng used will be increased o ver ^ 
reporting by a formal report. 




2. If potential users of the research or demonstration attend 
a confercnce vdiere they can discuss the innovation and see it 
in operation by a site visit, use of the innovative research or 
demonstration is significantly facilitated, especially if there 
also is an opportunity for the conferees to tell each other about 
their own innovative programs or practices. 




3. If rehabilitation workers who have heard about and seen an 
innovative demcmstration elsewhere are later visited in their 
own agency by a menber of the demonstration project staff, that 
added increment of face-to-face comnunication to one's own 
premises and with one’s own working group further promotes the 
use of the innovation. 
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4, Psychological consultation to management helps the organization 
change more rapidly and become more open to change, 
c, A Travel Seminar and Coiference for the Inplementaticn of Education 

Innovation 

The System Development Coiporaticai was interested in testing the feasibility 
of conducting traveling seminars and conferences as a technique for increasing 
education innovation. The U. S. Office of Education supported SDC in its 
traveling seminar program. This program has been described by Malcolm Richland 
under the title "Traveling Seminar and Ccaiference for the Inplementaticn of 
Educational Innovation." (8) While Mr. Richland authored the report, a 
large number of people at SDC were involved both in conducting the seminar and 
conference and in evaluating the results. Tlie remainder of this section 
will be devoted to describing the way in idiich the program was conducted and 
sone of the conclusims which can be drawn regarding its effectiveness. Mich 
of the material is quoted or paraphrased from the report . 



"The project had four major objectives as follov/s: 

1. To conduct a survey of, and visitations to, school sites 



with outstanding innovations. - 

2. To inplenent and conduct a traveling seminar of some 120 
educators to selected innovating school districts in four 



regions of the United States. 

3. To conduct a conference on the problems of implementing 
tested innovations. 



4. To perform research related to the testing of the field 
extension servi^ concept in education. 
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"Principal activities of the project included a traveling seminar in idiich 
four groups of approximately 30 educators each^ representing four regitxis 
of the United States^ visited selected schools idiere significant innovations 
had been introduced and in operation for at least one year. Immediately 
foUoidng the seminar, a cchference of tour participants %as conducted at 
SDC on the dynamics of educational change; approximately one year later, 
on-site visitations to the participants' ovai schools were implemented. 

The school visitation sites were analogous to the demonstraticmi centers 
inherent in the field extension concept of the Department of Agriculture. 

Each tour was led by a well-known and respected educator ('outside change 
agent * ) idio was accepted by his professional colleagues as being especially 
qualified to interpret the experimental foundations upon vtoich a particular 
innovation was based, if such foundations were, in fact, offered by the 
innovator." 

These four tour leaders were responsible for conducting the toxir, were involved ii 
the selection of the sites to be visited by the traveling seminar, and xaade all 
the arrangements for the visits to the schools, including advance briefings to 
the officials of the schools involved. 

The schools selected for visitation were ones that showed evidence of successful 
implementation of various educational innovations. The esphasis was on new 
educational media, major changes in curriculum, innovative teaching methods, and 
new school organizational patterns involving the use of teachers* time and class- 
room space. The schools selected also represented different sizes and urban-rural 
characteristics in the geographic region. Each of the schools visited had at 
least one year's experience with the particular educational innovation involved. 
To give a feeling for the kinds of innovatiais observed, the eastern tour, visitii 
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one school In Massachusetts and two in New York, was exposed to the following 
Continuous Progness Plan 
Lay Personnel <si Teaching Staff 

New Vocational Training Plan for Culturally Disadvantaged Students 
New Curriculum Materials 

Auto-Instructional Devices for Individual Study 
Flexible Scheduling 

The tour participants formed a someidiat heterogeneous group. A nuntoer of 
studies have shown the inportance of the school superintendent and the 
need for positive and effective leadership at this level. In addition, 
the representatives of the various formal echelons of education are imr* 
portant and theii' concurrence is often needed in effecting innovations. 
Therefore, the final conposition of each tour group included 15 local 
administrators, 8 state education department officials, and 7 representa- 
tives from teacher training institutions. The tour itself lasted one week. 
Each group met on Monday of the week of !fey 11, 1964, were briefed by the 
tour leader, and then began the site visits. At the site they observed a 
particular innovation and discussed its advantages and problems with the 
teaching and administrative personnel. The team often met among themselves 
to discuss further the particular activity observed and then moved to the 
next site. The conplete tour involved visiting at least thi*ee different 
schools in separate geographic locations. 

Following the tour, the tour menbers came to Santa Monica for a conference 
cai May 16 through May 19, 1964. This conference was attended by the tour 
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lesuiora^ th© 1 / 010 ? p©z*tlcip3nts^ ©nd soXocted codsuXtsnts snd specialists from 
SDC. At the conference each of the tour directors gave a fair3y extensive 
description of the innovations observed by each teazo^ as well as a suBBoazdzing 
report of the problems associated with the innovations observed. In addition^ 
there were various addresses by leaders in the field of education and people 
vho had studied problems associated with the introduction of change within 
various organizations. 



Althou^ the participants in the seminar e^qpressed great enthusiasm for the 
traveling seminar as a technique for observing innovations and for stimulating 
participants to try such innovations in their own school setting^ a more careful 
evaluation of the results seemed desiiable. Biis ©valuation consisted of two 
parts. Che was assessment of a large amount of anecdotal material^ letters, 
discussions, etc. The easiest way to summarize this material, which is dis- 
cussed at considerable length in the report, is to say that the participants 
seemed to be extremely pleased with the program, and e:jqpress©d plans to attenpt 
many innovations in their own school settings. 

The second effort was to undertake a formal evaluation of the effects of the 
program. In this ©valuation, 46 of the 60 participating school districts 
\jQTQ used as the &xpQ riment al group and 57 comparable districts formed a 
control group. Prior to the initiation of the tours, the superintendents 
of schools in both the ©aqperimsntal and control groups had filled out a 
detailed questionnaire concerning the nature of educational innovations in 
their districts. Approximately a year later each superintendent was visited, 
and participated in a structured interview regarding the school district 
and its innovati<xis. Following the interview, the questionnaire and inter- 
view material were assessed by SDC staff personnel, and degree of innovation 
was scaled on a 0 to 4 scale. Participating districts had a hii^er 
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innovation score than did the nonparticipating districts. This change score 
was evaluated by analysis of covaxdance with the results being significant 
at past the .01 level of confidence. 

The three studies reported in this section have each contained loany findings 
and reconBDendatlcxis. Althou^ they cone from different fields (the military^ 
the welfare field and education) their conclusions and results have a connnon 
core of inplication for knowledge dissemination and the utilization of research. 
These broader inplications will be considered in the final secti(^ of this 
paper. 

Ill . Information Transfer as a National Problem 

There has been increasing concern regarding the formal aspects of the in- 
formation transfer problem. The results of basic and applied research and 
technological innovation are reported in numerous documents, journal articles, 
govenunent reports, books, etc. The nusber of these and the difficulties in 
making them available for use has been increasing for a nunber of years. Thxs 
has been recognized at the Federal level by a number of agencies. The 
National Science Foundation has established an Office of Science Information 
Services idiich has associated with it a Science Information Council of vhich 
I am a menber. Also, the Federal Council for Science and Technology has es- 
tablished a committee known as COSATI, the Connittee on Scientific and 
Technical Information. Finally, within the last year, the President has ap- 
pointed a National Advisoiy Commission on Libraries. 

Two years ago I \ isl 8 fortimate enou^ to head an SDC study team idiich had been 
commissioned by COSATI to undertake a study of the national problems in 
scientific and technical docunent handling. The results of the study have 
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receni/ly been reported in e book authored by those ot us participating in 
the study. (9) In the short time available, I can do no more than to give 
a very Quick synopsis of the book and hope that those interested in the 
total national scientific and technical docuinent handling problem vdll be 
stimilated to read the total book. The first part of the book describes 
the present document handling system. There are chapters on document 
handling institutions, on the process of document flow and on document 
users. Another section is devoted to a statement of some of the fundamental 



problems in document handling and the fomulation of basic propositions 
regarding Federal responsibility in this area. The next section develops 
various alternative approaches to solving the problems set forth in previous 
chapters and the final section evaluates the various alternatives and makes 
prognoses regarding future actions. 




It is argued in the book that information is one of our most precious 
national resources. The information problem is much more than the local 
annoyances, inconveniences and dissatisfactions with document information 
systems. It is argued that a natural resource such as knowledge and 
infoimation is sonething with \diich the Federal government mst be vitally 
concerned and that it needs to guide the overall development and conservation 
of such an asset. In view of this perspective, the various problems curreatly 
facing the national document handling system are reviewed. Among the problems 
scussed are: 



1. There is a need for the adoption of a fundamental statement 
of policy on the part of the Federal government. It is suggested 
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as a fundamental proposition that the Federal government has 
the responsibility to assure that there exists within the 
United States at least one accessible copy of each significant 
publication of the world-wide scientific and technical literature. 

2 . There is a g3?eat increase taking place in the nusfoer of users 
and user requirements. It has been estimated^ for exaiqple^ that 
there will be about a fifty percent increase in the nunber of 
scientists and technologists in the next five years. It is estimated 
that there will be four million scientists and technologists by 
1970 at idiich time they will represent 4«7 percent of the total 
work force. 

3. A seidous problem is the fact that the number of documents 
is increasing very rapidly. The nunb«5r of books, journals , etc. 
doubles almost every 15 years. For example, it is estimated that 



in 1961 there were 658,000 technical documents published and that 
by 1970 this nunber will grow to 1 , 143 , 000 . 

4. Another problem is that the present ^stem for handling formal 
documents is in serious trouble in its effort to render quality 
service. There are a nunber of evidences of this difficulty. For 
instance, the Library of Congress is having to greatly increase 
its bibliographic service to libraries but even so, only 50 percent 
of the various card catalogues required are available to major 
research libraries. Some libraries have large backlogs of documents and 
books idiich they are unable to process into their collections. Althou^ 
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libraries are desirous of giving service to all legitimate users, many of 
the nation »s libraries are adopting restsrilctive policies regarding the 
services they renders The amount of trained manpovjer in the library field 
is far short of the demand and is not growing at as fast a rate as the 
growth of the general professional work force. Likewise, the budgetary 
situation for most research libraries is critical. Public libraries and 
school libraries are curtailing services and stinting qsl staff because th^ 
cannot raise the money to naintain a desirable level rf service. 

5, Libraries have been veiy slow t o adopt modem technology and cons>uter 
.techniques. 

6. At present, the system of document handling institutions is composed of 
many independent units within the government, at universities, m pro- 
fessional societies as private efforts and in industry. Each of these units 
has tended to go their separate way in terms of local plans and resources. 
The need for an integrated long-range plan has only very recently been 
recognized and hopefully will be one of the outcomes of the recommendations 
of the National Adviooiy Commissicai on Libraries. 

In view of the many problems just summarized, the stuc^ team reviewed tho 
various plans which had previously been proposed for national document 

handling systems. Three new major organizational concepts were developed 

and evaluated at ccaxsiderable length, (iie of these involved establishing 

within the Executive Bianch of the government a capping agency which would 
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set general policy and monitor the performance of various responsib3.e 
agents, agents idio would be directly Involved in the operation of the 
many facets of a national scientific and technical document handling 
system. 




As a result of the COSATI study and studies undertaken by the library 
community and other porticxis of the Federal government, the President, 
in January, 1967, appointed a National Advisory Commission on Libraries. 
As a member of the Commission, I have been privileged to meet with the 
other members of the Commission, \dio represent a very broad spectrum 
of those concerned with the library and information transfer problem. 
There are representatives from major universities, from research 
libraries, from state libraries, from public libraries, from school 
libraries, from law libraries and medical libraries. In addition, 
there are representatives from major learned societies, and fr<an the 
lay public interested in library problems. In addition, a former 
Congressman viho was instrumental in the passage of the Library 
Construction and Services Act is a member. The Comraissicai*s report 
is to be made to the President in January of 1968 and thus, it would 
be inappropriate to discuss possible recommendations at this timje. 

I can say, however, that the Commission has made an effort to tap all 
available sources of information. It has heard r*epresentatives from 
all the major professional associations concerned with libraries and 
document handling. It has visited some of the nation's leading libraries 



















mj&r/ far. ■Ill .pT. ..^n*air'' 



I 



% 



-3S 



- 23 - 

and has held hearings in a broad sanple of localities throu^out the 
natic^. We are jist now in the process of fomulating our recomnendations. 

Even though many groups are wozicing on the problem facing the formal 
information ti?ansfer mechanisms, it seems probable that even if they 
were successful, we would still be faced with serious difficulty in 
inplejenting the knowledge which has been gained. Frequently, the 
knowledge available in reports is not easily translatable into practical 
application. Often the carefully imported results are so narrowly restrained 
or so confined to the laboratory setting that their inplications for real 
problems are, at best, tenuous. While it is important to make the know- 
ledge we have available to potential users, we need to recogiize that the 
solution of the pressing problem of our cori^5lex culture will require such 
more than the intelligent application of the information and knowledge we 
now have available. 
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IV. Using IXnowledge in Attacking Ifeior Contemporary Problen^, 

In this paper we first discussed the question of priorities in research and 
developmsnt and its place in the national scene. Second, we described 
three studies dealing with the problem of research to developmsnt to use. 
Third, we considered various aspects of information transfer as a national 
problem. Now, I wish to draw together those separate sections and to consider 
some new material which should give insist into the ways in which knowledge 
can be used in attacking some of the major contenporary problems facing our 
civilization. Ifeny will not agree with the comments I am about to make. 

I hope that by stating some fairly dogmatic positions, I can stimulate 











- 24 - 

dlscussion of these isportant probleiss and help those vdio disagree vdth 
the positions I have taken to exaMne the basis for their position. 

Thus^ we can conie to some agreed upon conclusions or directions for 
solution of the proper role of knowledge development in our culture. 

The points I wish to enphasize are: 

Seek the Solution Within the Context of the Problem , 
this I mean that if there is a major problem area idiich 
needs attacking^ then the solution should be sou^t by woxic 
within the ccaitext of the problem area itself rather than 
hoping that knowledge developed in basic research or in 
other applied areas will have great application to the 
particular problem needing solution. This conclusion tends 
to place basic scientific research in a less central position 
than is often done in discussing ways of solving major problems. 

It is ny inpression that the results of a nunber of studies lead 
to the conclusion that basic research and scientific theory is 
a fundamental ingredient to solving problems, but that the know- 
ledge derived from basic research tends to be too general to guide 
the way for the solution of specific contenporaiy problems. The 
results previously cited from Project Hindsight support this view. 
Recently, a study has been conpleted by Mackie and Christensen titled 
“Translaticai and Application of Psychological Research.” (lO) 

This study ^*^18 undertaken to describe the processes involved in 
translating the results of laboratory research in psychology into 
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forms that would be meaningful and useful in operational settings. 

Because of its obvious inportance, the investigation was concentrated 
on expeilmental studies of the learning process. In carrsring out their 
investigation^ selected studies of human learning were analyzed in 
detail and their findings were reviewed for possible practical application 
in Navy training. Also^ the apparent impact of thv^ findings of these 
studies on actual Navy training personnel and training prectices were 
studied. Additionally, a number of well-known p^chologists in the field 
of learning, in educational p^chology and in positions of responsibility 
for training research were interviewed on issues that were considered 
vital to the translatibility and applicability of research results. In 
reporting their findings, Christensen and Ma.ckie say: 

”It was found that the researeh-to-application process never 
has properly developed for the psychology of learning. 

Consequently, there have been far fewer applications and 
much less impact on the educational process than might 
reasonably be expected in view of the size of the learning 
research effort. The reasons are believed traceable, in 
large part, to the research philosophies of experimental 
p^chologists. But it was evident, also, that potential 
users have been reluctant to make the effort necessary to 
realize the benefits of research findings " 
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“Research on learning processes represents, perhaps, the 
largest single area of investigation presentiy being 
pursued by experimental psychologists, Althou^ this 
has been true for some time, there has been no i^stematic 
effort directed tovfard practical application of the 
findings from learning research. As a consequence, modem 
learning research is producing very little inpact on educa- 
tional technology or training practice.” 

Some vdll think that the above quotation represents too harsh an evaluation 
of the results of years of experimentation in the psychology of learning. 
One can speculate idiat conclusion would be drawn from a similar study 
from various other fields in psychology and education, I suspect that a 
careful examination would show that much of the research done in these 
areas has resulted in only fairly limited application in real life 
stiiiations. It seems probable that the recognition of this fact was 
an important stimulus to the U, S, Office of Education in establishing 
the research and development laboratories and the regional laboratories. 

It is my belief that a successful program in the area of education will 
only result from very extensive and lengthy work on the pasli of these 
research and development agencies as th^ are intimately associated with 
actual school eaqierience in real-life school situaticxis. 
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B. The solution to contemporary social problems will be complex and 
nany faceted . 

Sinple soluti<ais are extrenely unlikely. If there were sinple solutions 
to the various problems we are facing today, the probless would have 
ceased to exist long ago. Rather, these problems persist in spite of 
the efforts to apply common sense and strai^tforward approaches. 

All our eaqjerience shows that the soliition to major system problems 
involves the application of many different developments and their in- 
tegration into a -concentrated attack on the problem. Again, one can 
cite the Hindsi^t experience where it was shown that the development 
of a major new weapons system depended on the solution to a large 
nunber of relatively well defined, small, but critical problems. 

Similar results can be cited from 'other fields. One of the great 
successes in Annrica has been the revolution in agriculture. Recently, 
Sprague (ll) has reviewed the conditions necessary for agricultural 
production in the developing countries. He emphasizes the many factors 
which are essential for the successful introduction of hi^-yield crops. 
After reviewing the increase in rice production in Japan, he says: ”As 

is typically the case, this increase in yield is the result of many 
factors: improvement in varieties, increased use of fertilizer, modx- 

fication of cultural and production practices, and better control of 
disease, insect pests and weeds." 
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C. There are certain critical conditions vfliich are essential for 
the successful attack on any na.lor problems , 

Prondnent among these critical conditions are: Firsts theare must be 
an appropriate acceptance and motivation on the part of the comnimity^ 
the government and other involved agencies in recognizing the need 
for a concentrated effort toward solving the problem under consideration. 
Second^ there must be a trained^ motivated and e:!cperienced staff available 
for long-term application to the problem. Generally, the problem will 
not be solved in any short period of time and those z^esponsible must 
recognize that the same staff must be maintained over a nunber of years 
if the problem is to receive real attention and solution. Third, 
funding mist be available not only to support the staff but often to 
make many physical and organizational changes within the setting in 
which the problem exists. 

D. The concept of assessment is fundamental to solving significant 
problems . 

It is surprising how frequently we resist the idea of assessmant. 

We will deplore some existing condition or state that a serious problem 
exists without being willing to undertake the necessary effort or even 
to recognize the necessity for a quantitative assessment of the 
existing situation. If efforts are made to ameliorate the problem, 
it is important that the success of these efforts be assessed by 
rigorous and objective techniques. In the area of weapons system 



development specifications are worked out in great detail which define 
the various parameters which mist be satisfied before the weapons system 
will be considered satisfactory. The developer and the military services 
arrived at clear understandings as to the way in vdiich the weapons i^stem 
will be evaluated. At times, almost as mch money is spent in evaluating 
and assessing the weapons system as went into its original development. 
Frequently, modifications and ccmtinued development are required if 
deficiencies in the original design are demonstrated during the assessment 
phase. Similarly with regard to contemporary problems in the social area 
and in education, we should not be satisfied with introducing ameliorative 
efforts unless we are willing to undergo the stringent test of objective 
assessment so that an evaluation of the effectiveness of new methods can 
be made and cost/effectiveness estimates derived. 

E. A new profession of social Engineering or educational engineering needs 
to be developed . 

In evaluating contemporary problems in education and the social area generally, 
it seems as though there is a wide separation between the practitioners in 
these fields and those engaged in research in our academic institutions. Vfe 
seem not to have the middle man who, as in the case of the engineer, is 
devoted to solving specific problems. The engineer, based on accumulated 
past experience in technology, and on general principals derived from basic 
science, take this knowledge and tries to apply it in the solution of 
problems. His orientaticn is neither towards the development of basic new 
science nor the operatiai of a particular system but rather that of the 
designer, architect and introducer of the new system. We do not have 
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such people in the education and social field* The universities and 
government sust take the iniative toviards defining this new profession 
and training the people who will become its practitioners. Since 
contenporary social problems largely arise in the sector where government 
is primari]y involved, that is to say, problems in education or in urban 
development or in environmental control, where there is a clear recognition 
of government responsibility, it seems apparent that the social engineer 



will need to be trained to serve within a government-oriented context. 

Thus, the government, if v/e wish it to deal adequately with theses problems, 
v/ill need to encourage over a l(^g period of time the training and employment 



of people in this new profession. 



p. Simple solutions and instant experts are coxinter-p roductiye. 

It is my impression that there are still a large number of well-educated 
people who feel that somehow a simple solution can be found to most of our 
problems. Often these same people seem to feel that if a good sensible 
person would just look into the problem for a short period, he would be 
able to perceive what needs to be done. A very interesting example of this 
phenomenon is the number of people who believe they are experts in the 
area of education and believe they know what should be done. In a recent 
issue of the New Republic « Joseph Alsqp (12) authored an article titled 
•'No More Nonsense About Ghetto Education.” On the basis of his short 
acquaintance with this subject, Alsop seemed to feel that “brilliant Negro 
achievement” could be achieved if the education world would tmly adopt 
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New York City*s ’’More Effective Schools” program. For those who are un- 
familiar with educati(»ial developments, Alsop»s article probably carried 
great conviction and no doubt, led many to believe that here we had an 
exanple of the ejqpert coming up with a sound solution. It was with real 
pleasure that I read a reply by Schwartz, Pettigrew, and Smith (13) in a 
subsequent issue of the New Republic titled ’’Fake Panacea for Qietto 
Education.” These Harvard educators were able to show the misinformation 
contained in Alsop’s article, his rejection of much pertinent information 
and his relative ignorance of developments in the problems of ^etto 
education. Yet I venture that Alsop, because of his wide reputation as a 
syndicated columnist, has influenced many more people than the reply by 
the group of espei*ts in the subject. One long range approach to this 
problem suggests that educators in these institutions of higher education 
have a special responsibility to transmit an understanding of our con- 
temporary problems in such a Wjay as to insure that college graduates are 
reasonably immune to the idea that simple common sense solutions are the 
answers to most of our contemporary problems. 



G, A special problem exists because of the nature of the gatekeeper in 
contemporary problem areas. 

By the gatekeeper I have in mind the xdea that there are mnny individuals 
and organizaticais who are critical to the solution of contemporary problems 
because of their strategic location in approving or disapproving particular 
g^^orts to ameliorate some of our contemporary problems. I have in mind 
such gatekeepers as school boards, legislatures, city councils, commissions, 
etc. In the developmjent of weapons systems, we have quite clearly defined 
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gatekeepers. C3ne of Mr. McNamara’s great achievements has been his 
ability to establish responsibility vdthin the military services for 
clear decision-making and clear lines of authority as to whether or not 



a particular weapons system vjill be developed. Once the decision has 
been made to proceed vdth the development of a weapons system, the 
necessary budgeting, development plan, personnel allocation, industrial 
contracts, etc. follow. In these developments, the location of the gate- 
keeper is clear but more iiiportantly, the gatekeeper has a professional 
expertise in the subject about which decisions are being made. This may 



be a military professional background, a highly technical engineering 
or science background or other background which is appropriate to the 
particular problem. In marked contrast, we often find the situation 
in contenporary educational and social problems where the gatekeeper is 
not well defined. It is unclear as to exactly what body or institution 



is responsible for making a decision. Likewise, one often finds that, 
the person filling the gatekeeper role does not have the technical or 
ejqjert knowledge necessary to make the decision. We tend too frequently 
to find the gatekeeper in the education and social area occupying his 
position because of ability to win elections, general social affability, 
or business interest rather than a trained professional expertise in 
the problem under consideration, I do not suggest any simple solution 
to this problem but as time goes on mb will have to try to better educate 



or to- change the role of these gatekeepers. 
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In conclusion, then, I would suggest that this seminar serves a most useful 
purpose in focusing the highly inportant task of developing strategies for- 
solving the many contenporary probler»3 vMch our nation faces. It seen 3 
apparent that the utilization of knowledge is one of the inportant in- 
gredi.ents in coping with contenporary problems, but much more is involved. 
The whole problem of a strategy for change and the method of bringing 
together the necessary resources deserves our most serious attention. 
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